Business analytics (BA) capabilities can potentially provide value and lead to better organisational performance. This paper develops a holistic, theoretically-grounded and practically relevant business analytics capability framework (BACF) that specifies, defines and ranks the capabilities that constitute an organisational BA initiative. The BACF was developed in two phases. First, an a priori conceptual framework was developed based on the ResourceBased View theory of the firm and a thematic content analysis of the BA literature. Second, the conceptual framework was further developed and refined using a three round Delphi study involving 16 BA experts. Changes from the Delphi study resulted in a refined and confirmed framework including detailed capability definitions, together with a ranking of the capabilities based on importance. The BACF will help academic researchers and industry practitioners to better understand the capabilities that constitute an organisational BA initiative and their relative importance. In future work, the capabilities in the BACF will be operationalised to measure their as-is status, thus enabling organisations to identify key areas of strength and weakness and prioritise future capability improvement efforts.
INTRODUCTION
Business analytics (BA) systems provide benefits to organisations by enabling improvements to business processes, firm performance and creating competitive advantage (Davenport and Harris, 2007) . BA systems include the people, processes and technologies involved in the gathering, analysis and transformation of data used to support organisational decision-making (Negash 2004) . BA technologies include: data warehousing, reporting, visualisation, online analytical processing (OLAP), forecasting, predictive modelling and statistical analysis (Watson 2010 ). Although empirical evidence shows that BA systems bring benefits to organisations (Kohavi et al. 2002; Allmendinger and Lombreglia 2005; Piccoli and Watson 2008) , few studies provide a sound theoretical basis for understanding how and why these benefits are achieved. The resource-based view theory of the firm provides this theoretical base. Hence, in this study, we draw upon the resource-based view theory to identify and define a set of capabilities that constitute an organisational BA initiative.
This research is important for three reasons. First, BA continues to be the top investment priority of chief information officers (Gartner 2015) . Second, many organisations are making large strategic investments in BA. This trend forecast to continue with global spending expected to reach $143.3 billion dollars by 2016 (ComputerWeekly.com 2013 . Third, there is a strong need for a holistic, theoretically grounded and practically relevant BA capability framework (BACF) that can help explain how organisations achieve benefits with BA systems.
The BACF is developed in two phases. First, an a priori conceptual framework is developed based on the resource-based view and a thematic content analysis of the BA literature. Second,
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The paper is organised as follows. First, we discuss relevant background literature. Next, we describe and justify the thematic content analysis and delphi study research approaches used to develop and refine the BACF. Following that, we present the revised BACF and explain the revisions and clarifications that resulted from each round of the Delphi study. Finally, we conclude the paper with some implications of the work for academic researchers and industry practitioners, and suggestions for future research.
BACKGROUND
In this section, three areas of relevant literature are reviewed. These include: (i) the resourcebased view and dynamic capabilities; (ii) use of the resource-based view in Information Systems (IS) research; and (iii) BA capabilities and frameworks.
Resource Based View and Dynamic Capabilities
The resource-based view is the dominant theory in the field of strategic management research (Barney 1991) . It conceptualises organisations as bundles of capabilities and resources. In the resource-based view a capability is the ability to utilise resources in order to perform a certain task (Wernerfelt 1984) . These resources may be tangible (e.g. technology and people) or intangible (e.g. data, processes, skills and knowledge) (Barney 2001) . To be a source of Sustainable Competitive Advantage (SCA), capabilities and resources must be valuable, rare, inimitable and non-substitutable (VRIN).
• Valuable -enable an organisation to implement a value-creating strategy;
• Rare -in scarce supply;
• Inimitable -cannot be copied by rivals;
• Non-substitutable -cannot be countered by a rival with a substitute.
A limitation of the resource-based view is that it is relatively static, and does not take into account the rapidly changing nature of dynamic business environments (Teece and Pisano 1994) . Dynamic capabilities were conceptualised in order to overcome this limitation (Barreto 2010) . Dynamic capabilities enable organisations to continuously renew and reconfigure their resource base in order to keep pace with rapid changes in the business environment. Dynamic capabilities comprise three organisational routines: sensing, seizing and reconfiguration (Teece et al. 1997) . Sensing and seizing involve identifying and prioritising BA-enabled business opportunities. Reconfiguration involves implementing selected BA-enabled business opportunities by creating new resource configurations (Helfat et al. 2007; Sharma and Shanks 2011) .
The Resource Based View in Information Systems Research
In IS research, the resource-based view has been used to explain how IS capabilities and Information Technology (IT) resources lead to benefits including organisational value (Raber et al. 2012) and SCA (Barney 2001) . The resource-based view in IS literature delineates the distinction between IT resources and other organisational resources. For example, IT resources include computer networks, hardware, software and data whilst other organisational resources encompass people, processes and routines (Wade and Hulland 2004; Arial and Wiell 2007; Nevo and Wade 2010) . Three key findings that emerge from this literature stream are as follows.
First, it is highly unusual to find a VRIN IT resource per se (Wade and Hulland 2004) . This is because IT resources have become increasingly commoditised (Gartner 2009) 
Business Analytics Capabilities and Frameworks
Taken as a whole, the preceding findings demonstrate that IS capabilities are more likely to yield competitive advantage than IT resources. Furthermore, the extant IS literature provides extensive support for the link between IS capabilities and organisational value and competitive advantage (Bhatt, Grover and Grover 2005; Johnston and Carrico 1998; Saraf, Langdon and Gosain 2007) . This is particularly important since BA capabilities are also IS capabilities.
There are a number of BA and business intelligence (BI) capability maturity frameworks, from both the academic and practitioners literature (see for example Davenport and Harris 2001; Watson et al. 2001; Eckerson 2009; Yeoh and Koronios 2010 and Raber et al. 2012) . None of this work is theoretically grounded in the resource-based view and refined and validated empirically. This gap in knowledge will be addressed through the development of a BACF. Capability frameworks are important instruments for information management (Rozemeijer 2007) and BA is an important application field for these frameworks.
From the extant literature, we identified two important BA capability frameworks, both in the form of maturity models (Davenport and Harris 2007; Raber et al. 2012) . The earliest of these was the 5 stages of analytical competition model proposed by Davenport and Harris (2007) . In this model, BA capabilities are structured hierarchically. For example, Davenport and Harris (2007) envisaged the overall BA capability of an organisation to be comprised of three lowerlevel BA capabilities: human, technological and organisational. This two-level hierarchical structure is also consistent with other conceptualisations of IS capabilities (e.g. Raber et al.'s (2012) model also has practical relevance. This is because BA practitioners, specialists and executives played a key role in the development and evaluation of the model.
A limitation of the aforementioned models is neither incorporates dynamic capabilities. Becker et al. (2010) argue that in an era of rapidly changing business environments the resource-based view, particularly dynamic capabilities, should be used as the theoretical foundation for BA maturity models. In view of this, this study aims to develop a holistic, theoretically-grounded and practically relevant BACF that is based on the resource-based view and includes dynamic capabilities.
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RESEARCH APPROACH
In this section, we discuss the research approach and methodologies used to produce the BACF.
Thematic Content Analysis
The capabilities that constituted the initial version of the BACF were obtained from a thematic content analysis of the extant BA literature. First, the term BA capability was qualified. This was done by extrapolating resource-based view capability conceptualisations to the BA context. For example, as previously mentioned, in the resource-based view a capability is conceptualised as the ability to utilise resources in order to perform a certain task, and is produced from the interaction between IT assets and other organisational resources. In line with this, a BA capability was defined as: 'the ability to utilise resources to perform a BA task, based on the interaction between IT assets and other firm resources'.
Next, a sample of 51 publications focused on BA was sourced from the extant literature. This sample included major IS journals/conferences (e.g. Senior Scholars' Basket of 8, European Conference on IS (ECIS) and International Conference on IS (ICIS)), as well as the most highly cited publications between 1991 and 2014 from all other outlets.
The 51 publications were then analysed thoroughly in order to identify any keywords, themes or phrases that corresponded to the previously mentioned definition of a BA capability. All such items were assigned a specific definition that was in turn used to identify other instances of that capability. Three cycles of analysis and interpretation of the publications produced the 16 BA capabilities (brief BA capability definitions are provided in Appendix 1). The BA capabilities were grouped into four capability areas based on similarities. These are:
• Governance A Mechanism for managing the use of BA resources and the assignment of decisionrights and accountabilities to align BA initiatives with organisational objectives (Weill and Ross 2004 ).
• Culture
Tacit and explicit organisational norms, values and behavioural patterns that form over time and lead to systematic ways of gathering, analysing and disseminating data (Leidner and Kayworth 2006) .
• People Individuals who use BA as part of their job function (Davenport et al. 2007 ).
• Technology Development and use of hardware, software and data within BA activities (Negash 2004) . Figure 1 shows the initial BACF with the 16 BA capabilities grouped within the four BA capability areas that comprise the overall BA capability. Higher quality BA capabilities will lead to improved value and competitive advantage.
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DELPHI STUDY
In IS research, there are two fundamental research quality criteria that need to be taken into account: (i) theoretical and methodological rigor and (ii) practical relevance (Moody 2000) .
A Delphi study was used to further develop and refine the BACF. The use of a Delphi study further enhances the methodological rigor of the BACF. However, importantly, it also serves to enhance the overall practical relevance and utility of the BACF through direct input from experienced BA experts.
A Delphi study is a qualitative research methodology, which involves iterative cycles of questionnaire preparation, collation and analysis of responses, concept refinement and the provision of feedback to participants, ideally culminating in a consensus of opinion (Skulmoski et al. 2007) . Satisfaction measures are used to determine whether a consensus has been reached (Worrell et al. 2013) .
A Delphi study is used for two main reasons. First, it is well suited to the development of conceptual frameworks such as the BACF (Okoli and Pawlowski 2004) . Second, it offers several important advantages over a focus group including; participant anonymity, no need for faceto-face meetings, it is relatively free from the influence of social pressure and dominant personalities, participants can be sourced from a wider geographical area and they can respond at their convenience (Stewart and Shamdasani 1990) .
Three key design considerations in a Delphi study are: the number of participants; selection of participants; and the number of rounds (Okoli and Pawlowski 2004) . We aimed to have 15 participants as this provides a broad range of opinions and having more should not make a significant difference to the results (Dalkey 1969) . However, 20 participants will be invited in order to allow for the possibility of attrition. Participants included leading Australian academic and practitioner BA experts to strengthen the generalisability of the outcomes. Each participant required a minimum of 5 years experience in BA.
Studies have shown that three rounds are usually sufficient to achieve an expert consensus. Studies have also shown that after three rounds participant interest declines and response fatigue sets in (Skulmoski et al. 2007 ). In view of this, in this study, the decision whether to conduct a subsequent round will be based on whether a consensus has been reached, or if the
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DELPHI STUDY DISCUSSION
This section first discusses details of the Delphi study participants, response rates for each round and the data analysis approach used. Then, for each round, changes to the BACF are discussed.
Participants, response rates and data analysis
In all, 20 participants including 8 from academia and 12 from industry were invited to participate. The academics included 4 professors, 2 lecturers, a senior lecturer and a research fellow. The practitioners included 10 managers, a senior consultant and technical specialist from a range of industries including banking, finance, telecommunications, retail and software. Sixteen of the participants were from Melbourne, 3 were from Sydney and 1 was from Switzerland. Participants had on average 14 years of BA experience.
The response rate in the first round was 80% (4 academics and 12 practitioners). The response rates for the remaining rounds were 75% (4 academics and 11 practitioners) for the second round and 80% (4 academics and 12 practitioners) for the third round. Importantly, the response rates all exceed 70%, which is the recommended minimum requirement for rigor (Mullen 2003) .
The Delphi study produced a mixture of qualitative and quantitative data. The qualitative data was used to refine the BA capability definitions and identify key concepts and themes. The quantitative data was summarised using simple descriptive statistics and used to assess the level of consensus among the participants with respect to the BA capability definitions, and to rank the BA capabilities in descending order of importance within each capability area within the BACF.
Outcomes of Round 1
In the first round, participants were provided with a table containing very brief definitions of the capabilities. Participants were asked to add up to three more key aspects, which had been overlooked in the existing definitions. In addition to this, participants were also asked to suggest up to four more capabilities that they thought should be added to the table. Two types of change are discussed below: changes to the capabilities and changes to the capability descriptions. The criteria for accepting recommended changes were agreement between two or more participants or a change that was judged to yield a new or important insight by the researchers.
Changes to the capabilities
The capability 'Decision Rights' was renamed to 'Decision Rights and Responsibilities' for two reasons. First, rights were considered different from responsibilities and should therefore be combined in the definition. Second, responsibilities were considered an important facet of this capability. The capability 'Change Management' was renamed to 'Impact and Change Management' to reflect better the scope of the capability. A capability labelled 'Flexibility and Agility' was removed from the framework as 25% of participants agreed that it overlapped with the 'Impact and Change Management' capability. Several additional capabilities were suggested, however only one, 'Communication', was supported by more than one participant. It was added to the framework.
Several suggestions for changes involved capabilities that were synonyms for existing capabilities. For example, 'the ability to champion BA' is already in the framework as 'Executive Leadership and Support'. Nearly 70% of the participants did not suggest any additional
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Changes to the definitions of capabilities
A total of 62 changes were made to capability definitions, of which 38 were changes recommended by more than one participant and 24 were changes deemed to yield a new and important insight. 30 of the changes were suggested by practitioner participants, 9 by academic participants and the remainder by both practitioner and academic participants. This suggests strong participation by both types of participant.
Two examples of the many changes concern the definitions of 'Impact and Change Management' and 'Data Management'. For 'Impact and Change Management', participants added user involvement, rewards and the value of BA. For 'Data Management', participants added data quality, single version of the truth (practitioners only), master data and meta-data.
Areas of disagreement
Two capabilities where considerable disagreement occurred were 'Dynamic BA Capabilities' and 'Management Skills and Knowledge'. There were many suggestions for 'Dynamic BA Capabilities' but none were in agreement or considered to yield a new or important insight. This may be due to the more abstract nature of dynamic capabilities, which is essentially a firstorder concept, intended to renew existing BA capabilities (Pavlov and El Sawy 2006). Several participants considered project management to be an important facet of 'Management Skills and Knowledge', while an equal number considered project management to be a general or normal capability not directly related to BA. It was retained in the definition as it is considered important by Davenport and Harris (2007) .
Outcomes of Round 2
In the second round, participants were provided with a table containing detailed definitions of the capabilities. Participants were asked to provide comments about each capability definition, to rate the importance of each capability on a scale from 1 (not important) to 10 (very important), and to rate their satisfaction with each capability on a scale from 1 (not satisfied) to 10 (very satisfied). See Table 1 on page 10 for satisfaction and importance ratings for this round.
Changes due to Comments
In the second round, there were no direct disagreements between the participants or further changes to the names of the capabilities; however a large number of minor changes were made to all of the capability definitions. In summary, 11 participants suggested an average of 5 changes each, while the remaining 4 participants did not suggest any changes. Of the changes made, 9 were suggested by more than 1 participant and 43 were considered to yield a new or important insight by the researchers. Specific details of the most significant changes are outlined as follows.
Interestingly, 5 participants made comments that suggested broader capability areas, including 'technology' and 'culture', with details that closely match the capability area definitions provided in section 4 of this paper. For example, when discussing C11 (Visualisation BA Technology), one participant suggested that "a general technology capability is needed". Also, when discussing C16 (Entrepreneurship and Innovation), another participant noted they were "key aspects of their ability to innovate is organisational culture". These, and other similar changes, clarify the BA capabilities that constitute the technology and cultural aspects of an organisational BA initiative and enhance the work of Davenport and Harris (2007) .
Only two out of the 53 changes in this round were deletions and both were for the same capability, C3 (Dynamic BA Capabilities). The term 'renewal' was removed from the description as 2 participants were 'not sure what it meant' and noted that it 'did not resonate with their logic'. Also, the sentence about intellectual property retainment was deleted as S11 Australasian Journal of Information Systems Cosic, Shanks & Maynard 2015, vol. 19, pp. S5-S19 Business Analytics Capability participants found it placed too much importance on the retention of intellectual property within dynamic capabilities.
Many minor additions were made to the capability definitions. A noteworthy change was for C14 (Business Skills and Knowledge) where it was noted that people in BA-related management roles "perform an intermediary role: translating and communicating the potential value of BA (insights) to the senior executive team". This is important because much of the literature related to this capability discusses the importance of executive managers understanding the value of BA (Pfeffer and Sutton 2006; Shanks et al. 2012 ). However, much less is said about the ways in which this can be achieved. C14 (Business Skills and Knowledge) was further refined in order to make it less ambiguous and more parsimonious, following comments from participants that the definition was "too long" and "too broad".
C9 (Data Management) and C16 (Entrepreneurship and Innovation) were extended in order to make certain points clearer and less ambiguous. The phrase "single version of the truth" was replaced with "common usage and understanding of the data" in C9 and the phrase was replaced with "think outside the square" was replaced with "ability to rationally assess risks and benefits".
Finally, the definitions of C13 (Technology Skills and Knowledge) and C14 (Business Skills and Knowledge) were modified to make it clearer that they refer to the combined skills and knowledge found 'throughout the organisation' rather than the skills and knowledge of a particular individual. These changes were based on comments from participants, for example "finding people with all of the above skills at a deep level would be extremely rare (I don't know anyone like this)"
Importance Ratings
Average importance ratings for 13 of the 16 BA capabilities were above the required threshold of 8.0 with maximum standard deviation of 2.0, indicating a high level of consensus after the second round of the Delphi study. The three BA capabilities that did not meet the threshold were C6 (Embeddedness) (7.8: 2.0), C10 (Systems Integration) (7.6: 2.1) and C12 (Discovery BA Technology) (8.1: 2.2).
Satisfaction Ratings
The participant's satisfaction ratings were averaged, and only 6 of the capabilities were above the threshold of 8.0 with maximum standard deviation of 2.0. 5 other capabilities were very close to the threshold and the remaining 5 capabilities were well below the threshold. The high variation was mainly due to 1 participant who assigned ratings of 1 out of 10 for several capabilities.
Outcomes of Round 3
In the third round, as in the second, participants were provided with a table containing detailed definitions of the capabilities. Participants were asked to provide comments about each capability definition, to rate the importance of each capability on a scale from 1 (not important) to 10 (very important), and to rate their satisfaction with each capability on a scale from 1 (not satisfied) to 10 (very satisfied). See Table 1 on page 10 for satisfaction and importance ratings for this round.
Changes due to Comments
In the third round, there were no direct disagreements between the participants or further changes to the names of the capabilities. In summary, 9 participants suggested a total of 34 changes, of which 14 were deemed important enough to modify the capability definitions. Minor changes were made to the definitions for 7 capabilities (C1, C2, C6, C9, C12, C15 and C16). Of these changes, only one was suggested by more than 1 participant. For example, in relation to C1 (Decision Rights and Responsibilities) two participants shared the view that "people responsible for decisions must be held accountable". Another example of a minor change was to C12 (Discovery BA Technology). One participant suggested that "text mining as
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Importance Ratings
There was strong consensus among the participants with respect to the average importance ratings for the capabilities. Please note C1 (Decision Rights and Responsibilities) and C3 (Dynamic BA Capabilities) had the same rating and standard deviation and therefore were listed in alphabetical order. C10 (Systems Integration) and C12 (Discovery BA Technology) also had the same rating but C10 had a lower standard deviation (1.5) than C12 (1.6) and therefore was ranked higher. The minimum average importance rating in this round was 8.0 (C10 (Systems Integration)) as required and the maximum standard deviation was 1.6 (C10 (Systems Integration) and C12 (Dynamic BA Capabilities), which was well below the required 2.0. Most of the importance ratings and all of the standard deviations decreased between rounds 2 and 3.
Satisfaction Ratings
A strong consensus was achieved among the participants with respect to the average satisfaction ratings for the capabilities. For example, the minimum average satisfaction rating was 8.1 for C6 (Embeddedness), which was above the required 8.0 and the maximum standard deviation was 1.5 for C6 and C13 (Technology Knowledge and Skills), which was well below the required 2.0. All of the average satisfaction ratings increased and the standard deviations decreased between rounds 2 and 3. The ratings for 6 capabilities (C1, C2, C3, C4, C5, C16) increased by more than a point and the standard deviations for 8 capabilities (C1, C3, C4, C5, C11, C12, C14, C16) decreased by more than a point. This shows that changes to the definitions from round 2 led to a significant increase in participant satisfaction. Cosic, Shanks & Maynard 2015, vol. 19, pp. S5-S19 Business Analytics Capability
The shaded areas in Table 1 show the measures that did not meet the criteria for consensus e.g. minimum rating of 8.0 and maximum standard deviation of 2.0
SUMMARY DELPHI STUDY KEY FINDINGS
There were four key findings from the Delphi study which are reflected in the revised BACF (Figure 2) . First, participants initially had diverse expectations of what constitutes an organisational BA capability. This was not surprising given the absence of an explicit definition for the term BA capability within the extant literature. For example, both Davenport and Harris (2007) and Raber et al. (2012) produced BA capability maturity models but did not qualify, nor explicitly define what is meant by the term BA capability. Second, a consensus amongst participants was achieved after three rounds, which is expected in a Delphi study (Skulmoski et al. 2007 ). The response rates for each of the three rounds were above the recommended minimum of 70% required for rigor. However, the response rates between the two groups of experts differed widely. For example, only half of the academics participated in each round. By contrast, all practitioners participated in the first and third rounds and only one missed the second round. These high practitioner response rates served to enhance the overall practical relevance of the results and the BACF itself.
Third, there were minor changes to the overall structure (e.g. replacement of 'Flexibility and Agility' with 'Communication' capability) and significant changes to all of the capability definitions. The inclusion of 'Communication' capability was critical as it was rated the most important capability within the 'culture' capability area (See Table 1 ), and is consistent with Davenport and Harris (2007) and Laursen and Thorlund (2010) , who strongly emphasise the importance of communication in BA initiatives.
Finally, this study found direct support for the 'technology' and 'culture' capability areas. Together with 'governance' and 'people' these capability areas are common themes in the IS literature (De Bruin 2009). However, the unique contribution to knowledge in this study is a rigorous and relevant set of clearly defined BA capabilities.
Full definitions and literature sources for the BA capabilities in the revised BACF are shown in Appendix 2.
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CONCLUSION
In this paper, we have described the development of a BACF that is comprised of 16 BA capabilities that are evenly distributed across four main capability areas. The initial conceptual framework was developed based on the resource-based view theory of the firm and a rigorous thematic content analysis of the BA literature. This framework was revised and confirmed in a Delphi study. The Delphi study saw significant changes made to capability descriptions in the framework, minor but important changes to the overall structure, and a high level of consensus achieved after three rounds.
The contributions of this paper are relevant to both researchers and practitioners. For researchers, the BACF will provide a rigorous and relevant set of clearly defined BA capabilities. For practitioners, it will provide a systematic means of understanding the range of BA capabilities that are required for BA initiatives. The importance rankings will help in prioritising the development of BA capabilities, and the detailed descriptions will help in the planning and development of comprehensive BA capabilities. Furthermore, a framework for identifying given capabilities in BA is valuable for companies as it provides benefits by enabling improvements in business processes, firm performance and creating competitive advantages.
In future work, these capabilities will be operationalised to measure their as-is status, thus enabling organisations to identify key areas of strength and weakness and better prioritise future capability improvement efforts. Developing measures for each BA capability enables the BACF to form the basis for a BA capability maturity model. Future work should examine how the BA capabilities develop over time and their relationship to organisational strategy, performance, value and competitive advantage.
